RNA interference of GGTA1 physiological and immune functions in immortalized porcine aortic endothelial cells.
Pig organs are commonly used in xenotransplantation, and α-1,3-galactose has been shown to be the main cause of hyperacute rejection. The development of transgenic pigs that lack α-1,3-galactosyltransferase (GGTA1) has overcome this problem to a certain extent, but transgenic pigs are difficult to maintain, making their usefulness in basic research limited. For this reason, we propose to establish a cell model to study hyperacute rejection. Immortalized primary porcine aortic endothelial cells were transfected with a short hairpin RNA targeted to GGTA1. Cell proliferation, apoptosis, complement C3 activation, and the binding of human immunoglobulins and components of the complement system, including IgM, IgG, C3, and C5b-9, were examined. After RNA interference, GGTA1 was found to be reduced at both the transcript and protein level as assessed by quantitative polymerase chain reaction and flow cytometry, respectively. When cultured in the presence of human serum, the proliferation rate of the transfected cells was higher than that of untransfected cells, and the apoptosis rate was lower. Additionally, activation of C3 and the binding of human immunoglobulins IgM and IgG and complement component C3 and C5b-9 to the transfected cells were lower than in the immortalized group but higher than in untransfected cells. RNA interference of GGTA1 in cultured porcine endothelial cells reduces the reaction of immunoglobulin and complement system with the cells. Therefore, this in vitro cell model could be useful for further study of xenotransplantation.